Vascular placental insufficiency in the rabbit. Changes in creatine kinase and adenylate kinase activities in fetal tissues.
Vascular placental insufficiency is considered a common pathogenic factor in human intrauterine growth retardation. To mimic this condition, the rabbit, a 'perinatal brain developer' was utilized as an experimental model. Ischemic conditions were achieved by total ligation of approximately 30% of the uteroplacental vessels of half of the fetuses in each pregnant rabbit in the last third of gestation. The change in activity of the brain type isozyme of creatine kinase (CKBB), involved in energy regeneration and regulation, was assessed as a response marker to tissue ischemia in rabbit tissues: cerebellum, cerebrum, kidney, liver and placenta. A significant transient increase in CK-specific activity was found in the kidney and the cerebellum but not in the other organs tested, at 24 and 48 h after ligation. This increase was not seen with adenylate kinase, another enzyme involved in energy regeneration and regulation. It is proposed that an increase in CK-specific activity could serve as a metabolic marker of vascular insufficiency in rapidly developing tissues, representing part of a compensatory mechanism to overcome an energetic gap induced by ischemia.